Title: Disk Drive and Control Method Therefor 
Inventor: Kenji OKADA 
Express Mall Mailing No. EL399256625US 
Attorney Docket No. 8861-0418 (P24477-02) 



1/31 



10/009356 



FIG. 1 



Spin-up process 



F101 



Initial setting 
(Initial ization of ASP/DSP, 
initialization of pickup position, 
initial setting of reproduction 
laser power) 



F102 



Disk determination 
(Type and size) 



F103 



Magnet ic bal I 
separation process 



F104 



Magnetic bal I 
separation process 



F109 



Initial setting of 
rotation speed 
(f = 80 Hz) 



Automatic adjustments of 
ASP/DSP (Adjustments of 
various parameters) 



F105 



Disk determination of 
(Recorded/unrecorded disk) 



F106 



I 



Spindle control 
(Servo setting) 



F107 



i 



Seek control 
(Seek to lead-in position) 



F108 



Acquisition of disk information 

(Acquisition of T0C data, 
acquisition of ATIP information) 



End 



Fl 10 



Control of spindle motor . 
(Current output of driver IC) 



Fill 



No 




FT 1 2 



Setting of rotation speed 
(f = 40 Hz) 



FT 13 



Control of spindle motor 
(Current output of driver IC) 



No 




FT 14 



F I G. 2 



Title: Disk Drive and Control Method Therefor 
Inventor: Kenji OKADA 
Express Mail Mailing No. EL399256625US 
Attorney Docket No. 8861-0418 (P24477-02) 



10/009356 

2/31 




Title: Disk Drive and Control Method Therefor 

lu/009356 



Inventor: Kenji OKADA 
Express Mail Mailing No. EL399256625US 
Attorney Docket No. 8861-0418 (P24477-02) 



F I G 

F301 C 

^ 



3/31 



Spin-up process 



F302 



initial setting 
(!ni tial ization of ASP/DSP, 
initialization of pickup position, 
initial setting of reproduction 
laser power) 



Disk determination 
(Type and size) 



F303 



F304 



Magnet i c bal 1 
separation process 
(Including part of ASP/DSP 
automatic adjustments) 



F305 



Automatic adjustments of 
ASP/DSP (Adjustments of 
various parameters) 



D i sk determi nat i on of 
(Recorded/unrecorded disk) 



F306 



F307 



Spindle control 
(Servo setting) 



F308, 



Seek control 
(Seek to lead-in position) 




r 


Acquisition of disk information 

(Acquisition of TOC data, 
acquisition of ATIP information) 


1 


r 



End 



C 



Magnet ic bai I 
separation process 



F3Q9 



Initial setting of 
rotation speed 
(f = 80 Hz) 



F310 



Control of spi ndl e motor 
(Current output of driver IC) 



F311 



Power cat ibration 



F312 



Adjustment of focus offset 



F313 



Adjustment of focus gain 




F315 



Control of 
spindle motor 
(Current output 
of driver IC) 



Yes 



F31 6 



Setting of rotation speed 
(f = 40 Hz) 



F317 



Control of spindle motor 
(Current output of driver IC) 



No 



F318 



f = 40 Hz 
(Moni tor ing of 
spindle motor 
FG) 



Title: Disk Drive and Control Method Therefor 
Inventor: Kenji OKADA 
Express Mail Mailing No. EI.399256625US 
Attorney Docket No. 8861-0418 (P24477-02) 



10/009356 



4/31 



F I G. 4 



Measurement process of 
separation/attraction 

F401 V rotation speed 



F402 



Control of spindle motor 
(f = 10 Hz) 



Automatic adjustments of 
ASP/DSP (Adjustments of 
various parameters) 



F403 



F404 



Fo I low-up control of 
optical pickup 



Control of spindle motor 
(Accelerat ion) 



F405 



F406 



F407 



F408 




Sampling of spindle motor FG 



Storing in memory 



F409 



c 1 



Control of spindle motor 
(Deceleration) 




F411 



Maintenance of rotation speed 




r 


Sampling of spindle motor FG 




r 


Storing 


in memory 




f 



F412 



F413 



c 



End 



Title: Disk Drive and Control Method Therefor 
Inventor: Kenji OKADA 
Express Mail Mailing No- EL399256625US 
Attorney Docket No. 8861-0418 (P24477-02) 



10/009356 



5/31 



F I G. 5 



F501 



Spin-up process 



F502 



I 



Initial setting 
(Sett ing of laser power, 
initial ization of 
pickup posi t ion) 



Disk determination 
(Type and size) 



F503 



Us 1 

Ul 

----- 



F504 



Magnetic bai I 
separation process 



F505 



Automatic adjustments of 
ASP/DSP (Adjustments of 
various parameters) 



Disk determination of 
(Recorded/unrecorded disk) 



F506 



F507 



Spindle control 
(SerYo setting) 



•F508. 



( 



Magnet ic bal I 
separation process 



F509 



Ini tial setting of 
rotat ion speed f = a 
(Reading of separation 
rotation speed from memory) 



Seek control 
(Seek to lead-in position) 




r 


Acquisition of disk information 

(Acquisition of TOC data, 
acquisition of AT1P information) 




f 



End 



F510 



Control of spindle motor 
(Current output of driver IC) 



F511 



No 




F512 



Setting of rotation speed 
(f = 40 Hz) 



F513 



Control of spindle motor 
(Current output of driver IC) 




F514 



Title: Disk Drive and Control Method Therefor 
Inventor; Kenji OKADA 
Express Mail Mailing No. EL399256625US 
Attorney Docket No. 8861-0418 (P24477-02) 



10/009356 



6/31 

F I G. 6 




Title: Disk Drive and Control Method Therefor 
Inventor: Kenji OKADA 
Express Mail Mailing No. EL399256625US 
Attorney Docket No. 8861-0418 (P24477-02) 



10/009356 



F I G 



7/31 



Vo I tage, 



3 



■■■>■■ K- 

Vsh ; ; / 1,1 _\ __; 

7 2 _.y \ v*'* m ^ ^ ^ 



7 3 



Time 



F I G. 9 



Title: Disk Drive and Control Method Therefor 
Inventor: Kcnji OKADA 
Express Mail Mailing No. EL399256625US 
Attorney Docket No. 8861-0418 (P24477-02) 



10/009356 

9/31 



12 20 




19 



h {\vX\XXXXXX\xxx\xxxx\Xx^ 

£2 




12 



xVxxxxxxxxxx^ 



.NX\XXX^XXX>XS N X\XXNXW 

£3 



1I2 



IS) \ 



\ 



0 



Title: Disk Drive and Control Method Therefor 
Inventor: Kenji OKADA 
Express Mail Mailing No. EL399256625US 
Attorney Docket No. 8861-0418 (P24477-02) 



10/31 




Ordinary recording 
(reproduction) 



Title: Disk Drive and Control Method Therefor 
Inventor: Kenji OKADA 

Express Mail Mailing No. EL399256625US m p| /fl AQ7C/ 

Attorney Docket No. 8861-0418 (P24477-02) J[ U / UU7y 



11/31 

FIG. 11 



111 113 




114/ Time 



Title: Disk Drive and Control Method Therefor 
Inventor: Kenji OKADA 
Express Mail Maiiing No. EL399256625US 
Attorney Docket No. 8861-0418 (P24477-02) 



10/0093^6 




Time 



Title: Disk Drive and Control Method Therefor 
Inventor: Kenji OKADA 
Express Mail Mailing No. EL399256625US 
Attorney Docket No. 8861-0418 (P24477-02) 



- 10/009356 

13/31 



FIG. 13 




10/009356 



14/31 

FIG. 14 



Mul tiple 
speed for 
recording/ 
reproduction 


Recording/ 
reproduct ion 
pos 1 1 i on (mm) 


Rotation speed of disk 
(rpm) 


Ratioof innermost 
rotation speed 
and outer most 
rotation speed j 


1 


0 44.7 


598.47 (9. 97H2i) 


3.08 


0118 


1 94.32 (3.24Hz) 


2 


044.7 


1 196.94(19.95H2i) 


3.08 


0118 


388. 64(6. 48Hz) 


4 


0 44.7 


2393.88(39. 9Hz) 


3.08 


0118 


777.29 (12.95Hz) 


8 


0 44.7 


4787.76(79.8Hz) 


3.08 


0118 


1554.57(25.91Hx) 



Title: Disk Drive and Control Method Therefor 
Inventor: Kenji OKADA 
Express Mail Mailing No- EJL399256625US 
Attorney Docket No. 8861-0418 (P24477-02) 



10/009356 



15/31 




Title: Djsk Drive and Control Method Therefor 
Inventor- Kenji OKADA 
Express Mail Mailing No. EL399256625US 
Attorney Docket No. 8861-0418 (P24477-02) 



ia/009356 



17/31 



FIG. 17 



Record ing 
(reproduct ion) 
process 



F151 



£3 



F152 




F153 



Setting of rotation speed of 
spindle motor at fO or less 



Us 



F154 



No 



Setting of rotation speed at 
desired speed 



Ordinary recording 
(reproduction) 



T 



Title: Disk Drive and Control Method Therefor 
Inventor: Kenji OKADA 
Express Mail Mailing No. EL399256625US 



Express Mail Mailing Wo. JLI^yzsOOZSUS ^ ^ - 

Attorney Docket No. 8861-0418 (P24477-02) l0/UU/35O 



21/3J 




Title: Disk Drive and Control Method Therefor 
Inventor; Kenji OKADA 
Express Mail Mailing No. FX399256625US 



Express Mail Mailing No. FX399256625US g\ / ArtHT^/ 

Attorney Docket No. 8861-0418 (P24477-02) | y / Jj (J / ^Dfe 



22/31 




Title: Disk Drive and Control Method Therefor 
Inventor: Kenji OKADA 
* Express Mai! Mailing No. EL399256625US 
Attorney Docket No. 8861-0418 (P24477-02) 



10/009356 



FIG. 2 3 



23/31 



F211 



F212 




F213 



Setting of rotation speed 
at des i red speed 



a 
a 



U 



F214 



F215 



F216 



F217 



F218 



F219 



Seek to PCA area 



Calculation of optimum 
recording power 



Seek to a position ahead of 
target recording position 



PLAY 




F220 



Standby in 
track hold state 



Reception of data to be recorded 
— ► buffering 




Yes 

Q Start of recording^) 



24/31 



10/009356 




Title: Disk Drive and Control Method Therefor 
Inventor: Kenji OKADA 
Express Mail Mailing No. FX399256625US 
Attorney Docket No. 8861-0418 (P24477-02) 



10/009356 



25/31 



FIG. 2 5 



F231 



F232 



F233 



F234 



F235 



F236 



F237 



F238 



Recording process 




Setting of rotation speed of 
spindle motor at fO or less 




Setting of rotation speed 
at desi red speed 



Seek to PCA area 



Calculation of optimum 
record i ng power 



Seek to a position ahead of 
target recording position 



F239 



PLAY 



Reception of data to be recorded 
-* buf fer i ng 



F240 




J>rget posi tion? 

Yes 

Start of recording") 



Title: Disk Drive and Control Method Therefor 
Inventor: Kcnji OKADA 
Express Mail Mailing No. EL399256625US 
Attorney Docket No. 8861-0418 (P24477-02) 



10/009356 



26/31 



FIG. 2 6 



Measurement process of 
separation/attraction 
rotation speed 



F241 



Control of spindle motor 
(Acceleration) 



F242 



F243 



F244 



F245 



F246 




Maintenance of rotation speed 



] 





f 


Sampling of spindle motor FG 




| Storing 


n memory 



Control of spindle motor 
(Deceleration) 



F247 



Yes 



F248 



Ball detected? 
No 



F249 



Sampl ing of i 


ipindle motor FG 






Storing in memory 



c 



I 



End 



D 



Maintenance of rotation speed 



Title: Disk Drive and Control Method Therefor 
Inventor: Kenji OKADA 
Express Mail Mailing No. EL399256625US 
Attorney Docket No. 8861-0418 (P24477-02) 



27/31 



o 
d 



a 

cvj 

O 
Lu 



10/009356 



< 
CM 

d 

Ll 



1 — ^ 




I 


1— 




+ 

CO 


l 


1 


1 


d 






1 




1 





CD 
bO 



aj 

<T3 



Title: Disk Drive and Control Method Therefor 
Inventor: Kenji OKADA 
Express Mail Mailing No. EL399256625LS 
Attorney Docket No. 8861-0418 (P24477-02) 



10/009356 



29/31 

FIG. 2 9 



a 

•■a 

\ . i 
in 

'ST 5 




Title: Disk Drive and Control Method Therefor 
Inventor: Kenji OKADA 
Express Mail Mailing No. EL399256625US 
Attorney Docket No. 8861-0418 CP24477-02) 



10/009556 



30/31 



P I G. 3 0 




Title: Dink Drive and Control Method Therefor 
Inventor: Kenji OKADA 
Express Mail Mailing No. EL399256625US 
Attorney Docket No. 8861-0418 (P24477-02) 



FIG. 3 1 



31/31 



1U/U09356 



w 



Spin-up process 



Initial setting 
(Setting of laser power, 
initialization of pickup position) 



Disk determination 
(Type and size) 



i 



Automatic adjustments of 
ASP/DSP (Adjustments of 
various parameters) 



Spindle control 
(Servo setting) 



1 



Seek control 
(Seek to lead-in position) 




f 


Acqui s i t ion of 
(Acquis itio 


disk information 
n of TOC data) 



F291 



F292 



F293 



F294 



F295 



F296 



